BACKGROUND: Assessing physicians' clinical performance using statistically sound, evidence-based measures is challenging. Little research has focused on methodological approaches to setting performance standards to which physicians are being held accountable. OBJECTIVE: Determine if a rigorous approach for setting an objective, credible standard of minimally-acceptable performance could be used for practicing physicians caring for diabetic patients. DESIGN: Retrospective cohort study. PARTICIPANTS: Nine hundred and fifty-seven physicians from the United States with time-limited certification in internal medicine or a subspecialty. MAIN MEASURES: The ABIM Diabetes Practice Improvement Module was used to collect data on ten clinical and two patient experience measures. A panel of eight internists/subspecialists representing essential perspectives of clinical practice applied an adaptation of the Angoff method to judge how physicians who provide minimallyacceptable care would perform on individual measures to establish performance thresholds. Panelists then rated each measure's relative importance and the Dunn-Rankin method was applied to establish scoring weights for the composite measure. Physician characteristics were used to support the standard-setting outcome. KEY RESULTS: Physicians abstracted 20,131 patient charts and 18,974 patient surveys were completed. The panel established reasonable performance thresholds and importance weights, yielding a standard of 48.51 (out of 100 possible points) on the composite measure with high classification accuracy (0.98). The 38 (4%) outlier physicians who did not meet the standard had lower ratings of overall clinical competence and professional behavior/attitude from former residency program directors (p=0.01 and p=0.006, respectively), lower Internal Medicine certification and maintenance of certification examination scores (p= 0.005 and p< 0.001, respectively), and primarily worked as solo practitioners (p=0.02). CONCLUSIONS: The standard-setting method yielded a credible, defensible performance standard for diabetes care based on informed judgment that resulted in a reasonable, reproducible outcome. Our method represents one approach to identifying outlier physicians for intervention to protect patients.
INTRODUCTION
The quality of care provided by physicians in clinical practice is an area of intense public interest. Given the rising burden of healthcare costs, both patients and healthcare purchasers want to know which physicians deliver high quality care. However, no "gold standard" exists for measuring practice performance 1 and attempts at classifying physicians are complicated by heterogeneous practice types and patient panels. 2, 3 Methodological challenges to achieving a psychometrically sound physician-level performance assessment are well documented, especially for small office practices without electronic health records. 3 Widespread adoption of clinical performance assessment is likely only if it is meaningful to both patients and physicians, data are feasible to collect, measures are evidence-based and clinically important, and the assessment is psychometrically sound as demonstrated by its reliability and validity. 4, 5 Research has addressed some of these challenges by investigating the fidelity and reliability of composite measures of diabetes care aggregated from evidence-based clinical measures and from patient experience measures. 6, 7 Composites are more reliable than individual measures because they reflect a pattern of physician behavior across patients. 6 For public accountability, a credible and fair performance standard, or benchmark, whose outcome is reasonable and defensible must be set. We showed a composite measure of diabetes care yielded high classification accuracy no matter where a standard was set along the score continuum. 8 We believe a standard set on a robust composite measure can be used to evaluate physician practice performance. A wide variety of methods have been developed to set performance standards. 9 The Angoff method 10 a commonly used content-based procedure, asks experts to estimate how marginally-qualified examinees would perform on individual test questions in multiple-choice examinations. 11 For performanceElectronic supplementary material The online version of this article (doi:10.1007/s11606-010-1572-x) contains supplementary material, which is available to authorized users.
based assessments, work-centered approaches using standardized patients are more typical and rely on expert review of examinees' performance on measures of real performance. 12, 13 There is little research, however, on standard-setting techniques applied to physician's performance in actual clinical practice. We present an innovative, multifaceted, rigorous methodology for setting an objective and fair standard for acceptable diabetes care using a composite measure of physician practice performance derived from a set of evidence-based clinical and patient experience measures.
METHOD Instrument
Since 1990, physicians certified by the American Board of Internal Medicine (ABIM) must recertify every ten years through the maintenance of certification (MOC) program. As part of MOC, physicians conduct a self-assessment of practice performance by completing one of 16 available ABIM Practice Improvement Modules SM (PIMs) that focus on improving care
of patients with specific disease conditions (e.g., diabetes) or communication skills. PIMs are web-based, self-evaluation tools that use medical chart reviews, patient surveys, and a practice system survey to create a comprehensive performance assessment. 14 We used data from the Diabetes PIM to create an assessment of individual physicians' quality of diabetes care. Physicians were encouraged to abstract 25 patient charts and distribute 25 patient surveys using a retrospective or prospective sequential sample, or a systematic random sample, with a minimum of 10 charts and 10 surveys required. Eligible patients had Type 1 or Type 2 diabetes, were between 18-75 years old, and received care from the practice for at least 12 months (including at least one visit within the past 12 months), with diabetes care management decisions made primarily by that practice. To acknowledge difficulty scheduling appointments, a grace period of one to three months, depending on the recommended interval, was given to all periodic measures (e.g., retinal exams).
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Standard-Setting Procedure
For each measure, we established a minimum performance threshold for delivering acceptable diabetes care using an adaptation of the Angoff standard-setting method. A panel of eight physicians was selected to represent essential perspec- patients in a physician's panel who rated their overall diabetes care "excellent" or "very good" based on one question using a five-point Likert scale. Patient self-care support was defined as the percent of responses per physician that were "excellent" or "very good" across seven questions which included: -showing understanding of living with diabetes -encouraging questions and answering them clearly -providing information on taking medications properly -providing information on side effects of medications -teaching foot care -providing information on proper diabetic diet -teaching home blood glucose monitoring Patients who answered "not applicable" or did not answer these questions were excluded from the calculation of this measure.
tives of clinical practice. All panelists were certified in internal medicine for at least ten years; two were also certified in nephrology, one in endocrinology, and one in geriatric medicine. Four were enrolled in MOC; four were experts in quality improvement. The panel accepted certain limitations including (1) chart data were self-reported, physicians were volunteers, and no external audit was done; (2) differences among practices (e.g., practice size) would not be considered in the deliberations; and (3) no formal risk adjustment for patient case-mix differences was done. The panel deemed the set of performance measures in the composite adequate for assessing the quality of diabetes care. Then the panel listed in detail and agreed upon the characteristics of a hypothetical physician who would provide a minimallyacceptable level of care for diabetic patients (referred to as the "borderline" physician).
After the panel agreed upon a shared understanding of the hypothetical "borderline" physician, they began the process for determining minimum performance thresholds and point values (scoring weights) for each measure. This process (described in detail in Appendix A available online) required panel members to estimate how the "borderline" physician would perform on each measure. For example, each panelist answered "what percent of diabetic patients seen by a borderline physician would receive an annual retinal exam?" To assist in this task, statistics describing patient characteristics from the dataset were presented. After panelists shared their initial estimates, actual results on each measure based on our sample of 957 physicians, along with other available national performance data, were presented as a "reality check." Panelists were then permitted to change their estimates. Final estimates were averaged to represent the minimum performance threshold for each measure. After thresholds were identified, point values (scoring weights) for individual measures were determined using the Dunn-Rankin method 17 which required panelists to independently rate each measure's importance for delivering a minimally-acceptable level of diabetes care using an 11-point scale (0 = Not at all important to 10 = Very important).
Computing Performance Scores and the Standard
A physician's actual performance rate for each individual measure was multiplied by the assigned point value. Process measures were treated differently than the intermediate outcome and patient experience measures because physicians have more direct control over processes, and so the minimum performance thresholds were used as a lower bound for scoring. Thus, if the percent of a physician's patients receiving a process measure fell below the threshold, then the physician would earn zero points for that measure. Points earned for all measures were summed to yield a total score between 0 and 100 points. To determine the standard for minimally-acceptable performance, the threshold for each measure was multiplied by the assigned point value (Table 2 ). For example, the threshold of 28.8% for the retinal exam was multiplied by 9 (i.e., 0.288 × 9= 2.59). The products for all measures were then summed to yield the minimum composite score or "standard" for acceptable diabetic patient care.
Estimating Reliability and Classification Accuracy
Reliability refers to the amount of the reported measure that reflects true ability rather than measurement error. As described in Weng et al. 8 we estimated the reliability of the composite using the average observed patient sample size per physician (N=21.0 for chart review; N=19.8 for patient survey). We used a bootstrap sampling method to estimate the standard error (σ 2 Error ) of measurement from the bootstrap samples for the composite. Reliabilities were estimated using the classical true score model, σ In classical test theory, classification accuracy is a measure of the reproducibility of decisions made based on a person's score relative to a criterion (e.g., standard). It is a function of score reliability, the score distribution, the level of the standard, and the proportion of physicians that meet the standard 20 ; the higher the accuracy, the fewer false classifications. Classification accuracy does not require a "gold standard" or multiple testing occasions, but rather it is a measure of how often a given physician would meet the standard if the physician sampled a different panel of patients. Therefore, we estimated the accuracy of the acceptable/not acceptable classifications over many different samples of patients using the bootstrap procedure, 8 generating multiple bootstrap samples (or replications) from our dataset, again based on the average patient sample size per physician observed. For each sample, we computed the number of classification decisions and then compared these decisions to the original sample. We calculated the proportion of accurate classifications over all replications for each physician, and then averaged these proportions across physicians to form the classification accuracy index. For more information about classification accuracy measures, see Clauser et al. 20 
Supporting the Standard-Setting Outcome
We used t-tests and chi-squared tests to examine differences in demographic characteristics between the physicians who completed the Diabetes PIM and those who completed other ABIM PIMs. We used t-tests to test the hypotheses that physicians below the standard would have lower ratings of overall clinical competence and professional behavior/attitude from their residency program directors, and lower first-attempt ABIM IM certification and MOC examination scores. A chisquared test was used to determine if physicians below the standard tended to work primarily in solo practice.
Statistical analyses were conducted using SAS Version 9.1 software. 21 All data collection was HIPAA compliant; no patient identifying information was obtained and data were reported only in aggregate. Permission to use data for research purposes was granted by physicians upon enrollment in MOC. 22 Essex Institutional Review Board, Inc. approved this study. Table 3 presents demographic information for the 957 physicians in our sample compared to the 9,100 physicians who completed any one of the 16 ABIM PIMs. As expected, the sample was comprised of mostly general internists because diabetes is a prevalent chronic disease treated by these physicians. Compared with the larger group, our sample spent more time in an ambulatory setting, contained a higher percentage of female physicians and physicians in solo practice, and scored slightly lower on the initial IM certification examination. We cannot compare our sample with older physicians with time-unlimited certificates and with those physicians not enrolled in MOC. With regard to patient demographics, the mean number of medical charts abstracted per physician was 21.0 (SD=7.3); overall, physicians abstracted 20,131 charts. Mean patient age was 58.5 (SD=11.1), and 50% were male. The mean number of patient surveys per physician was 19.8 (SD=7.1) for a total of 18,974 patient surveys. The mean age of patients surveyed was 58.6 (SD=11.0); 49% were male. Patient age and gender were similar in the two data sources (medical chart and patient survey).
RESULTS
Mean performance rates (at the physician level) for intermediate outcomes measures were lower than for the process and patient experience measures (Table 2) , consistent with findings from previous studies. 7 Based on the bootstrap sampling method, the composite achieved a respectable reliability of 0.91, meaning 91% of the measured performance reflects true ability, not random error. Table 2 presents minimum performance thresholds and number of points assigned to each measure resulting from the standard-setting exercise. The panel's judgment about a "borderline" physician's expected performance on each measure (i.e., thresholds) was well below the mean performance. The variability (standard deviation) in panelists' estimates for an individual measure was about 10% on average. Based on the Dunn-Rankin method, panelists assigned 54% of the total possible points to intermediate outcome measures, 30% to process measures, and 16% to patient experience measures. The variability in panelists' importance ratings for an individual measure was small, ranging 2 points on average (on the 11-point scale). The standard for minimally-acceptable performance calculated from the thresholds and point values was 48.51 out of 100 possible points ( Table 2 ). The classification accuracy index for this standard was quite high at 0.98; with repeated sampling from a given physician's patient data the same classification result (acceptable or unacceptable) would occur 98% of the time. The mean composite score was 71.23 (SD=11.90). Appendix B (available online) contains a histogram of the distribution of composite measure scores (total points earned) from our sample of 957 physicians. Using 48.51 as the performance standard resulted in 38 physicians (4%) who were classified as providing unacceptable diabetes care. As a follow-up analysis, we found that physicians' total points earned and the standard did not significantly change if physicians were not required to meet the minimum thresholds to earn points for the process measures (results not shown). Table 4 shows that the outlier group of 38 physicians had significantly lower overall clinical competence and professional behavior/attitude ratings from former residency program directors, had lower examination scores, and were more likely to work in solo practice.
DISCUSSION
Our study adds to the literature on performance measurement in that we evaluated individual physicians' diabetes care by creating a robust composite performance measure (using evidence-based clinical data combined with patientexperience data) and applying a rigorous standard-setting method on that composite. We show that performance measurement is strengthened when a composite is used instead of individual measures through increased reliability and classification accuracy which yields valid results. The inclusion of patient experience data captures the patient's "voice" in the assessment of physicians' care. Additionally, we use a credible standard-setting methodology to set an absolute standard based on informed judgment, carried out with due diligence, and supported by data and research. 23 As a standard-setting organization, ABIM must ensure that any decisions it makes about an individual physician based on performance must be reliable and valid. During the standard-setting exercise, panelists incorporated their own patient-care experience into their decisions. We heard some spirited debate over the respective responsibilities of physician and patient, and the need for "grace periods" due to difficulties some patients have in keeping appointments. The method yielded a hurdle which most board-certified physicians easily met. Because the panel set a standard for minimum acceptable performance for previously certified physicians and classification accuracy was very high (98%), the result is defensible as a mechanism to identify outlier physicians in need of quality improvement. Furthermore, the process was conducted by peers, the performance data were for a condition of the physician's choosing and were self-collected (allowing for exclusion of patients for whom diabetes control was irrelevant, including the terminally ill), the measures used in the composite were weighted by importance to patient health, and the measurement of glucose control (A1C at goal) was adjusted to reflect characteristics of patients in a physician's sample.
The outlier physicians had distinct and predictable characteristics. They had lower examination scores, consistent with the literature on the relationship between certification examination performance and quality of care. [24] [25] [26] They were judged to have lower overall clinical competence and poorer professional behavior/attitudes at the end of residency training, and frequently worked as solo practitioners. Furthermore, they tended to perform consistently low on most measures, not compensating for poor performance on intermediate outcome measures through superior performance on process measures. Our approach to setting standards on a composite performance measure serves a variety of purposes. A vital role for assessment organizations is to assure the public that physicians who care for them are delivering care of acceptable quality. Our methodology represents one approach to identifying outlier physicians for intervention to protect patients. For example, physicians who do not meet the performance standard might be required to complete focused training and/or self-assessment activities that lead to improved practice performance to maintain certification. In the future, ABIM anticipates that the self-reported chart abstraction will be replaced with an automated process, such as a "middleware" data solution. With the physician's permission, performance measures would be abstracted directly from electronic medical health records, reducing the burden of data collection. In addition, our methodology could be used to set standards for other defined levels of care (e.g., excellent care). Information about a physician's performance could be used to support health care choices by patients and purchasers, or to reward physicians for the care they provide. There are limitations to this research. First, rather than using a subjective rating scale, the relative importance of each measure might be better judged by its potential impact on quality-adjusted life years, as with the pathophysiologically-based Archimedes mathematical model for diabetes. 27 Second, the viability and generalizability of our method for setting practice-based performance standards for other disease conditions need to be explored. Third, at the time of the study we were not able to adequately account for patient case-mix and physician-level clustering in assessing physicians' quality of care. 28 However, in our study context, patient-case mix is less relevant for process measures and the A1C-at-goal measure by definition accounts for patient age and particular disease conditions. We believe that for the 38 outlier physicians, no level of patient case-mix adjustment could justify their poor performance, especially since physicians selected the patients. Fourth, physicians selected the Diabetes PIM to satisfy the practice performance requirement of MOC, limiting the generalizability of the results to other physicians caring for diabetic patients. Fifth, the sampling strategy and accuracy of chart data were not audited (there was no penalty for poor performance on the PIM); however previous work has confirmed the accuracy of physicianreported data in the Diabetes PIM. 29 It is possible that some physicians may not have adhered to the sampling instructions and their performance on individual measures might be inflated.
CONCLUSION
An effective means for assessing physician performance in clinical practice is needed to assure the public that their physician is delivering acceptable patient care in a particular area, like diabetes. Our approach to measuring performance and setting a standard for diabetes care provides a fair and objective means to identify physicians for a variety of purposes, such as accountability and recognition (pay-for-performance) programs. Ultimately, setting a standard across conditions is desirable, but sampling and other methodological challenges presently make this task quite complex. 30 We focused on a specific disease (diabetes) rather than assessing quality of care across conditions because diabetes is highly prevalent and exacts a tremendous toll on patients and the health care system. More research needs to be done before a defensible and meaningful standard could be used in a high-stakes assessment within MOC programs. Future research could examine the applicability of this standard-setting method in training programs, its generalizability across different specialties, and as a comprehensive assessment in the primary care setting.
